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► ABSTRACT 

Human and mouse cDNAs encoding a newP-1,3 -yV-acetylglucosaminy transferase p3GnT) ! 
have been isolated from fetal and newborrbrain libraries. The human and mouse cDNAs ! 
included ORFs codingfor predicted type II transmembrane polypeptides of 329 and 325a, i 
respectively. The human and mouseP3GnT homologuejs shared90% similarity. TheP3GnT j 
gene was widely expressed in human ancmouse tissues, although differences in the [ 
transcript levels werevisible, thus indicating possible tissue-specific regulation mechanisms. 

The P3GnT enzyme showed a marked preference for GaPl -4)Glc(NAc)-based acceptors, whereas no activity was 
detected on type 1 GalPl~3)GlcNAcand O-glycan core 1 Gal<Pl-3)GalNAc acceptors. The newP3GnT enzyme was 
capable of both initiating and elongating polyrtr-acetyllactosamine chains, which demonstrated its identity with the 
poly-/V-acetyl la ctosa mine synthase enzyme (E.C. 2.4.1.149), showed no similarity with the* antigen P3GnT enzyme 
described recently, and, strikingly, includecbeveral amino acid motifs in its protein that have been recentlidentified in 
\j— i 3— ^alactos^'ltransferase enz v mes. The com^arisorbetween the new UDP-GlcNAcPGal P3GnT and the three 
UDP-GalPGIcNAcP-1,3-galactosyltransferases-I, -II, and -III reveals glycosyltransferaseshat share conserved 
sequence motifs though exhibiting invertectlonor and acceptor specificities. This suggests that the conservedmino 
acid motifs likely represent residues required for the catalysief the glycosidic Pi -3) linkage. 

► INTRODUCTION 

r 

Glycosy transferases are grouped in families defined by the type of carbohydrate donor 
transferred and the glycosidic linkagecatalyzed (1). The relevance of this classification 
system is being confirmed at the genetic level as it is often found thafcenes encoding 
glycosyltransferases of the same family share similaprimary and genomic structures 6-4 ). 
However, exceptions tothis rule have been documented, as exemplified by i 
p-i. 6-/V-acetylglucosaminyltransferaseenzymes, which share little resemblance to each 

other (reviewed in ref. 5). Structurally related enzymes that transfer differentlonor molecules represent another kind 
of exception. For example.the blood group A and B enzymes differ by only four amino acidfeut catalyze either the 
oc-1,3 transfer of Gal or GatNAc to galactosy late Acceptors, respectively ft). A similar case has been reporteowith 
the identification of aP-l^-Ar-acetylglucosaminyltransferasefrom Lymnaea stagnalis that is homologous to mammalian 
P-1,4-galactosyltransferases(7). However, although the donor molecules differ, these homologouglycosyltransf erases 
still share common acceptor substrates. Weiow provide another exception to the list by presenting a 
glycosyltransferasethat is structurally related to the family oP-1,3-galactosyltransferases(p3GalT) but uses distinct 
donor and acceptorsubstrates. 

Similarity searches in the expressed sequence tag (EST) division of the GenBank database have revealed the existence 
of several ORFs encoding proteins that share conserved motifs witlP3GatT enzymes (8-10 ). Among those ORFs, we 
have isolated a fulHengthcDNA that includes all of the conserved motifs identified in thfourP3GalT enzymes 
characterized to date. Surprisingly, thiscDNA was found to encode a UDP-GlcNAc: GaPl-4)Glc(NAc)P3GnT enzyme 
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Isolation of Human and Mouse P3GnT cDNAs. EST fragments similar to the mouse 
P3GalT-I, -II, and -HI enzymes were retrieved from the EST division of GenBank by using 
the TBLASTX algorithm (V2). The human and mouseP3GnT cDNAs were isolated from 
bacteriophage A libraries of human fetal braincDNA (CLONTECH) and mouse newborn brain 
cDNA (Stratagene) by usinga 367-bp fragment derived from th eAA150140 EST as a probe. 
The probing fragment was generated by using PGR with 50 ng ofiuman T cell cDNA as 
template with the primers 5-GCGACTACTACCTGCCCTACG-3and 5-CTCCCTTCTCTGGCAAGCACT-3* for 30 
cycles at 95° Cfor45s,58° C for 30 s, and 72° C for 45 s. Once purified and subclone*ito the pBluescript vector 
(Stratagene), the cDNAs of interestwere sequenced by primer walking by using the AmpliTaq FS DyeTerminator 
sequencing kit (Perkin-Elmer/AppliedBiosystems). 

Cloning and Expression of Recombinant Baculoviruses. A EccPX-XhdL 1.9-kbp fragment isolated from a partial human 
P3GnT cDNA lacking the transmembrane domain was subcloned int<bhe FastBac-HTc vector (Life Technologies) 
linearized with EccR\-Xhd. The mouse P3GnT gene was subcloned as a 1 .0-kbp Sfci-Sfcl fragment, representing the 
protein-coding region devoid of transmembranedomain, into the FastBac-HTc vector. Recombinant baculovirusesvere 
generated by transposon-mediated recombination 13) followingthe recommendations of the manufacturer. Sf3 insect 
cells were infected at a multiplicity of 10 arid further incubated at 27° (before assaying forp3GnT activity. 

Glycosyltransferase Activity Assays. All donor and acceptor substrates were from Sigma, except for 
Gal(P1-4)GlcNAc<Pl~OpNP) (pNP =p-nitrophenyl), which was purchasecfrom Toronto Research Chemicals 
(Downsview. ON, Canada) and theO(CH 2 ) 8 C0 2 Me-derivatized (Mco) acceptors, which were kindly providedby Markus 
Streiff (Novartis, Basel, Switzerland). Sf9 cells (5x 10 6 ) infected with wild-type or with recombinanftjGnT 
baculoviruseswere lysed 72 hr postinfection in 1 ml of 2% Triton X-100 in phosphate-bufferesfaline on ice for 15 min. 
The cytoplasmic and solubilized membra nefract ions were recovered by centrifugation at 300 x^-for 5 min.p3GnT 
activity was assayed by using 10 ?l of cell lysate in 5CN of 50 mM cacodylate buffer (pH 7.0), 20 mM MnCJ, 5% Me 2 SO. 
0.75 mM ATP, 0.5 mM UDP-GlcNAc including 5 x id cpm of UDP-p 4 C]GlcNAc (Amersham) and various acceptors 
(see Table I). Galactosyltransferaseand /V-acetylgalactosaminyltransferase actvivity were assayed aabove using 
UDP-Gal and UDP-GalNAc as donor molecules. Reactiorproducts were quantified as described S, 14). 
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Table 1. Acceptor substrate specificity of the^GhT. erizyme 



p3GnT Gene Expression in Human and Mouse Tissues. The P3GnT mRNAs were detected by using Northern blot 
analysis with commercially available multiple-tissue poly(A)RNA blots (CLONTECH). ASadhPsfL 668-bp fragment 
from the mouseP3GnT cDNA and a 367-bp region of the humarP3GnT cDNA between nucleotides 616 and 983 were 
labeled^with fcc- 32 P]CTP (Hartmann Analytics, Braunschweig, Germany) by random primingnd hybridized to the 
poly(A) + RNA blots. Blots were washed in 0.1 x SSC, 0.1% SDS heated t<55° C and exposed for 4 days between 
intensifying screens at— 70° C. 

Flow Cytometry. A 1.7-kbp fragment including the humarP3GnT cDNA was subcloned into the pcDNA3.1 plasmid 
(Invitrogen) opened withfe/nHI and Xhd. HeLa cells were transfected with 5 ?g of pcDNA3.lP3GnT plasmid by using 
LipofectAmine (Life Technologies). Three daydater, cells were stained wthLycopersicon esculentum 
(tomato)-fluoresceinisothiocyanate lectin (1 ?g/ml; Vector Laboratories). Alternativelvtransfected cells were stained 
with human anti-i antiserum asdescribed (U). Fluorescence was analyzed on a FACScan flowcytometer and 
CELLQUEST software (Becton Dickinson). 

HPLC. The carbohydrate-containing fraction of a 1-ml incubation using 10 mM G$)-4)Glc[Pl-OBn(benzyl)] as 
acceptor and 100 ?lof P3GnT-expressing Sf9 cell lysate as enzyme source was prepurifiedhrough a Sep-Pak C, 8 
cartridge and purified by using HPLC witha Lichrosorb-NHg column (4.6 x 250 mm, Chrompack, Bergen op Zoom.The 
Netherlands) at a flow rate of 2 ml/min by using a KratosSF 400 HPLC system (ABI Analytical, Kratos Division). The 
column was eluted isocratically with solvent A (aqueous 80% acetonitrilefollowed by a linear gradient from 100% 
solvent A/0% solvent B(aqueous 20% acetonitrile) to 65% solvent A/35% solvent B in 18nin. The effluent was 
monitored at 257 nm by using a 757 absorbancedetector (AppliedBiosystems). 
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was performed essentially as described b^Uiucanu?* al. (1_5). After hydrolysis 
with 2 M trifluoroaceticacid (2 hr, 120° C), the mixture of partially methylated monosaccharides^ reduced with 0.5 
M sodium borodeuteride (2 hr) and neutralizedBoric acid was removed, and the mixture was acetylated with acetic 
anhydride (3 hr, 120° C). The partially methylated alditol acetatewere analyzed by GLC/electron-impact MS1§, 1_7) 
on a FisonsMD800/8060 system (electron energy = 70 eV) equipped with a CPSilSused silica capillary column (25 m 
x 0.32 mm, Chrompack) by usinga temperature program of 1 30-240° C at 4° C/min. 

Matrix-Assisted Laser Desorption Ionization (MALDI) Mass Spectrometry. Positive-ion mode MALDI-TOF 
(time-of-flight) MS analysis of permethylated oligosaccharide was performed on a Voyager-DE (PerSeptive 
Biosystems, Framingham, MA) instrument operating at an acceleratingoltage of 24 kV (grid voltage 92.5%, ion guide 
wire voltage 0.01%) and equipped with a VSL-337ND-^ laser. The sample was dissolvedin methanol (1 ?g/?l) and 
subsequently mixed in the sample weltoith 2,5-dihydroxybenzoic acid (10 mg/ml in r^O) at a ratio of 1:2. Linear mass 
scans were recorded over 1,000 Da by using apulse delay time of 90 ns. Recorded data were processed by using 
GRAMS/386 software (v. 3.04, Galactic Industries, SalerrNH). 

NMR Spectroscopy. Before analysis, the oligosaccharide sample was repeatedly exchanged in*H 2 0 (99.9 atom % 2 H f 
Isotec) with intermediate lyophilization and finally dissolve* 450 ?! of 2 H 2 0 (99.96 atom % 2 H, Isotec). 
Resolution-enhanced^ one-dimensional and two-dimensional NMR spectra were recordedn a Bruker DRX-600 
instrument (NSR Center. Nijmegen University)* probe temperatures of 300 K. Chemical shifts© were expressed in 
parts per million relative to internal acetate 5 1.908; acetone, 6 2.225). HCr^H signal suppression was achieved by 
applying a water-eliminatedFourier transform pulse sequence J8) in one-dimensional 1 H experiments and by 
presaturation for 1 s in two-dimensionabxperiments. Two-dimensional total correlation spectroscopy (TOCSY) 
spectra were recorded by using MLEV-17 mixing sequences with effectivepin-lock times between 20 and 100 ms. 
Two-dimensional rotatingframe nuclear Overhauser effect spectroscopy (ROESY) spectra wereecorded with a mixing 
time of 250 ms. The spin-lock field strengtmorresponded to a 90° pulse of about 120 ?s. 1 H one-dimensional and 
two-dimensional spectra were processed onSilicon Graphics IRIS workstations (Indigo 2 and 02) by usingruker 
UXNMR software (Bijvoet Center, Department of NMRSpectroscopy). 

► RESULTS 
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While searching for sequences related to th&GalT-I. -II, and -HI enzymes g) in the EST 
division of GenBank, we foundseveral entries corresponding to distinct ORFs that shared 
sequence similarity with theP3GalT enzymes. The 399-bp human EST fragmen tAA1501 40 . 
which included theH3GalT-motif EDVx[V/L]G, was thereforeconsidered as a potential 
member of theP3GalT gene family. The AAl 50140 EST was part of the Hs. 48730 cluster of 
the UniGene collection (19). which 
and brain tissues. By using theAAl 501 40 fragment as a probe, we have isolated full-length cDNAs from human and 
mouse brain cDNA libraries. The human and mouse cDNAs includedach an ORF of 990 bp and 978 bp, which encoded 
proteins of 329 and 325 amino acids, respectively (FigJ). The encoded proteinswere referred to as the human and 
mouse P3GnT. Noteworthy, thehuman and mouse ORFs had an elevated G/C content of 75% and 67%respectively. 
Two especially G/C rich clusters, reaching 82% ano74%, were both found in the human and mouse cDNAs between 
nucleotide positions 1-350 and 500-600. The human and mouseP3GnT proteins shared 83% identity and 90% similarity, 
whereas the highest divergencewas observed in the N-terminal 1/3 of the amino acid sequences* Kyte-Dooiittle 
hydropathy analysis gg) revealed a potentialtransmembrane domain of 19 amino acids located at the N terminuof 
both human and mouse isoforms, thereby supporting a type Ilransmembrane topology typical of most 
glycosyltransferase enzvmes(21). 



I / 9 



00/07/19 ^FfliJ 08:55 



PNAS — Zhou et al. 96 (2): 406 



http://www.pnas.org/cgi/content/full/9...ET&FIRSTINDEX=&volume=96&firstpage=40 



: : : : ! : l I ! i j I H , t 



Fig. 1. Primary structure and deduce^Bniino acid sequence of the 
human and mouse P3GnT cDNA. Amino acids identical in both species 
are in boldface. The predicted transmembrane region is shaded and the 
single potential /V-glycosylation site (N-X-[S/T]) is underlined. 
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A comparison between theP3GnT studied here and the previously characterize<P3GalT proteins revealed that, 
whereas the overall identity was only between 15 and 19%, various motifs were conserve<Fig. 2). In addition to the 
EDVx[V/L]G stretch noticed in th eAAl 50140 EST, all of the motifs identified previously in thefour P3GalT proteins 
were found at similar locations along the^3GnT amino acid sequence. By contrast, the cysteine residueof the P3GnT 
protein could not be aligned with those oftjGalT enzymes (Fig. 2). 




Fig. 2. CLUSTALW alignment of mouse P3GalT-I, -II, -HI, and -IV and 
mouse p3GnT proteins. Conserved residues are shaded The white 
arrows mark the positions of the cysteine residues conserved 
among p3GalT proteins. The black arrow shows the position of the 
cysteines conserved in the five proteins. 
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The p3GnT gene was expressed in all human tissues examined as determined by using Northern blot analysis (Fig). 
Three transcripts were detected at 1.6, 2.4, and 3.3 kb, with the 3.3-kb mRNA producing strongest hybridization 
signal. The intensity of the signaK/aried among the tissues examined, indicating differences in thtevel of P3GnT gene 
expression in human tissues. In the mousea major 2.2-kb transcript was detected in most tissues and a mino£.7-kb 
mRNA was detected in lung and kidney tissues (Fig3). No hybridization signal was detected in spleen and 
moderate-to-weak signals were found in liver and skeletal muscle, respectively. 




Fig. 3. Expression pattern of theP3GnT gene in adult human and 
mouse tissues as determined by using Northern blot analysis. Each 
lane represents about 2 ?g of poly(A5 RNA. At the left, the size of 
the RNA markers is indicated in kilobases. 



View larger version (53K): 
[in this windowl 
[in a new window! 



The mouse and humanp3GnT proteins were expressed in Sf9 insect cells as recombinant baculoviruses. ThftjGnT 
enzyme was ableto transfer GlcNAc to Gal6c1-OpNP), Gal(Pl-OpNP) but much more efficiently to 
Gal(Pl-4)Glc(NAc)-based acceptors (Tablel). No activity was detected toward type 1 GaPl-3)G!cNAc- O-glycan 
core-/ Gal(Pl-3)GalNAc- and GlcNAc- and GalNAc-based acceptonfTable 1). The strict requirement for type 2 Gal( 
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Pl-4)Glc(N Ac) acceptors indicat^^Bat thisP3GnT protein was distinct fromth^^P?-Jp3GnT enzyme (EC 2.1.4.147) 
and the elongation core-f$3Gr\T enzyme (EC 2.4.1.146). Although structurally related t*heP3GnT protein, the 
previously characterize dP3Ga!T-l to -III enzymes did not exhibit any /V-acetylglucosaminyltransf erase activity(9). The 
P3GnT enzyme showed an absolute requirement for thedivalent cation Mr? + and a pH optimum at 7.0 (data not shown). 
The K m values for thellDP-GlcNAc donor and for the Gaf?1-4)Glc<Pl-OBn) acceptor were0.2 mM and 6.6 mM, 
respectively. These values were in the rangeof those obtained with theP3GnT poly-/\/-acetyllactosamine extension 
enzyme purified from calf serum by Kawashimaer at. (22). This similitude suggested that thisP3GnT enzyme may 
indeed representa poly-AH*cety!lactosamine synthase. In factP3GnT catalyzedboth the initiation and the elongation 
of poly-/V-acetyllactosaminechains as it transferred GlcNAc to the tetrasaccharide acceptor 

Gal(Pl-4)GlcNAc<Pl-3)Gal(Pl-4)Glc (lac-/\r~neo-tetraose) as efficientlyas to a single /V-acetyllactosamine unfr (Tab! ? 
1). By contrast, the p3GnT enzyme could not utilize the tetrasaccharide Ga&1-3)GlcNAc<Pl-3)Gal<Pl-4)Glc 
(lac-Ar-tetraose) acceptor, confirming the adverse effect of th$1~3) linkage between the terminal Ga! and the 
penultimate GlcNAconto the elongation activity. Also, theP3GnT enzyme did not exhibits ignificant Gal transferase e id 
GalNAc transferase activity incomparison to the transferase activity measured with UDP-GIcNAqs donor (Table!) 

The relation between theP3GnT enzyme and synthesis of polylactosamine chains^ vivo was investigated by analyzing 
the levels of i-antigen and tomato-lectin ligand on the surface of HeLa celltransiently transfected with an 
p3GnT-expression vector. The i-antigerrepresents repeated Pl-3)-linked /V-acetylkictosamine units 23) and tomatv 
lectin binds to /V-acetylglucosamine oligomers g4). As shown by flow cytometry results, the overexpreusion crthe 
p3GnT cDNA in HeLa resulted in a slight increased reactivity fotomato lectin and a more pronounced .Hevatiun of 
i-antigen onthe cell surface (Fig. 4), thus indicating the identity of thi<p3GnT protein with the 
poly-/\r-acetyllactosamine synthase enzyme(EC 2.4.1.149). 




Fig. 4. Flow cytometry analysis of HeLa cells. HeLa cells 
transfected with an empty pcDNA3,1 vector (mock) or with the 
P3GhT expression vector p3GnT) were stained with tomato lectin 
(Lef& or antH antiserum (f?igh&. 
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To prove the nature of the giycosidic iinkage in the product formed by this novel giycosyitransferase, a large-scale 
incubationwas performed with GalPl-4)Glc(Pl-OBn) as acceptor. The i sol ateofcroduct from the HPLC trisaccharide 
region was analyzed alongd iff e rent routes. Its molecular mass as determined (after permethylatiortjy positive-ion 
mode MALDI TOF mass spectrometry indicated a trisaccharidavith the brutoformula HexNAcHe^Bn (m/z 798, 
[M+Na] + ). Methylation analysis revealed the presence of 4-substituteffilc, 3-substituted Gal, and terminal GlcNAc, 
demonstrating a (1 -3 Hinkage between GlcNAc and Gal. To confirm this conclusion, and to establisthe anomeric 
configuration of the GlcNAc(1~3)Gal linkage, one-dimensionaand two-dimensional 1 H NMR experiments were 
performed. The most downfield signals irthe one-dimensional 1 H NMR spectrum (Fig. 5*?) of the trisaccharide belonged 
to the benzyl group (5 7.431, 4.930 (»y gem 1 1.6 Hz), 4.755 U gem 1 1.6 Hz). By means of two-dimensional TOCSY (20 and 
100 ms) and ROESY experiments, almost all monosaccharide resonances in the one-dim ens ionadpectrum could be 
assigned (Table 2), and the three anomericdoublets present at5 4.673 <?J A 2 8.6 Hz), 4.546 2 8.0 Hz), and 4.423 
( 3 J^ 2 8.0 Hz) were attributed toP-GlcNAc, P-GIc, andf*-Gal, respectively.The ROESY spectrum (200 ms, Fig.5Z>) 
permitted the determinationof the two giycosidic linkages. The anomeric track of the Gatesidue revealed, besides two 
intraresidual crosspeaks [Gal H-1,H-3, S 3.71; Gal H-1, H-2 (TOCSY transfer),S 3.573], an interresidualcrosspeak 
between Gal H-1 and Glc H-4 6 3.639). The anomerictrack of the Glc residue revealed three intraresidual crosspeaks 
at 6 3.604 (Glc H-1, H-3), 3.573 (Glc H-1, H-5), and 3.338 [GI<H-1, H-2 (TOCSY transfer)]. Finally, the anomeric track 
of the GlcNAc residue showed besides three intraresidual crosspeaks [GlcNAbM, H-3, S 3.557; GlcNAc H-1, H-5,6 
3.446; GlcNAc H-1, H-2 (TOCSYtransfer), 5 3.74], an interresidual crosspeak between GlcNAdH-1 and Gal H-3 lg 
3.71). In summary, the combined results indicatedhe formed product to be GlcNAcPl-3)Gal(Pl-4)Glc<Pl-OBn). 
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Ig. 5. 600-MHz one-dimensional (a) and ^PBimensional <&) ROESY (200 
ms) 1 H NMR spectra of the isolated trisaccharide 
GlcNAc^1-3)Gal(Pl-4)Glc<Pl-OBn) (C-B-A), recorded at 300 K. 
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Table 2. *H NMR data C5, ppm; */ Hz (in parentheses)] of 

GlcNAc<Pl^3)Gal(Pl^4)Glc<P1-0Bn), at 300 K. prepared with the humarP3GnT enzyme 
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We report the isolation of human and mous€p3GnT cDNAs encoding a 
poly-/V-acetyllactosamine synthase activity. ThcP3GnT protein described hero resembles 
P3GalT enzymes, as both kinds of gly co sy It ransf eras ess hare several conserved motifs. 
These motifs are spread acrossthe polypeptide chain and are not clustered in distinct 
regions as observed for example in sialy transferases £5). This suggeststhat the conserved 
motifs do not directly represent a linear binding ite for donor or acceptor molecules but 
rather shape a largercatalytic domain that directs the formation of aR1~3) glycosidic linkage. Preliminary data 
obtained from a mutagenesis study confirnrthe essential role of these conserved motifs in cataiyzing the 
P-1.3-glycosyltransferase activity (A.D., unpublished results)The conservation between theP3GnT andP3GalT 
cnz w rncs suggests a common evolutionary origin; structural requirements for thcatalysis of a Pi -3) glycosidic linkage 
probably maintained themotifs in the evolvingpolypeptides. 

The establishment of a pattern of Pl-3)-specific motifs should facilitate the recognition of further glycosyltransferases 
catalyzing a Pl-3) linkage such as the O-glycancore-/ p3GalT and the core-3P3Gr\T enzymes. In this respect, it is 
remarkable that the iGnT described recently H) does not present any homologywith theP3GnT enzyme described 
here. A functional comparisonbetween both enzymes is difficult to establish based on the datpublished (U). In fact, 
different expression systems were appliedwhich resulted in a great difference at the level of thP3GnT activity 
measured. It appears that theP3GnT reported here andthe poly-/V-acetyllactosamine extension enzyme purified by 
Kawashima eta/. (22) likely represent the same enzyme. Closely relatecfenzymatic properties and identical acceptor 
substrate specificitiesstrengthen this hypothesis in spite of the difference in sizeeported for both enzymes. The 
po1y-/V-acetyllactosamine extensionenzyme purified from calf serum has an apparent^ of 70,000, whereas the 
relative mass of P3GnT averages 37,000. The causeof this discrepancy is unclear. Extensive posttranslational 
modifications such as glycosylation of the calf serum enzyme are unlikely taccount for such an increase in mass. 
Alternatively, the secretedserum enzyme may be a disulfide-bridged homodimer. This possibilit?annot be ruled out 
because the mass of the calf serum enzymewas determined under nonreducing conditions^). 

The existence of multiple enzymes capable of synthesizing polyAr-acetyllactosamine chains may indicate a selectivity 
at the level of the kind of glycoconjugates processed. PolyAf-acetyllactosamine chains occur on glycolipids and 
glycoproteins as well as on proteoglycans^ the form of keratan sulfate £6). It is worth noting thatkeratan sulfate is 
the only glycosaminoglycan that is linked tots protein core via 0- or NHinkage as found in glycoproteins!! shall be of 
interest to investigate whetherP3GnT and the iGnTenzymes can both synthesize poly/V-acetyllactosamine chains on 
proteoglycans with the same efficiency as orglycoproteins. 

The extent of poly-7V-acetyllactosamine chains on tumor cells has directly been related to their metastatic potential 
(27). It has been previously implied that the branching enzymeP-1,6-/V-acetylglucosaminyltransf erase- V(28) and 
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core-2$-\ ,6-/V-acetylglucosami^^Bri ^ 

providingthe (Pl~6) branch favore^tor initiation j>f po ly-AY~acety I lactos amine formation (30, 31 ), The present Northern 



pnsferase £9) control the generation of p 



cetyllactosamine chains by 



blot analysis revealeda variability at the level ofP3GnT transcripts detected in humanand mouse tissues. This 
observation suggests that the expression^ the P3GnT gene may be regulated to some extent by tissue-specific 
promoters. This raises the possibility that the formation of polyA^acetyllactosaminoglycansmay in part be modulated 
by the availability of theP3GnT enzyme itself. Along this line, it will be interesting to investigatehe relation between 
the expression of theP3GnT gene in tumorcells and the emergence of a metastaticphenotype. 
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